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(54) ROTARY DAMPER TYPE HYDRAULIC BUFFER SYSTEM

(57) The present invention discloses a hydraulic buff-
er system with a rotary damper. The hydraulic buffer sys-
tem comprises the rotary damper, a first oil path and a
second oil path, wherein the rotary damper comprises a
stator, a rotor and a hydraulic cavity formed between the
stator and the rotor; a first oil way and a second oil way
are formed on the stator, and the hydraulic cavity com-
prises a first cavity and a second cavity which are re-
spectively communicated with the first oil way and the
second oil way; when the rotor rotates anticlockwise, hy-
draulic oil in the first cavity is compressed and then enters
into the second cavity from the first cavity after flowing
through the first oil way, the first oil path and the second
oil way; and when the rotor rotates clockwise, the hy-
draulic oil in the second cavity is compressed and then
enters into the first cavity from the second cavity after
flowing through the second oil way, the second oil path
and the first oil way. The hydraulic buffer system with the
rotary damper is high in integration level and has a good
buffer effect; and by means of oil suction valves as well
as end surface sealing and axial surface sealing, no ap-
pearance of a leakage phenomenon is ensured.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the technical
field of damping vibration attenuation control systems for
vehicles, in particular to a hydraulic buffer system with a
rotary damper.

BACKGROUND ART

[0002] With the rapid development of automobile man-
ufacturing industry in China, various vehicle manufactur-
ing industries are also advancing by leaps and bounds,
and articulated coaches are gradually generalized in
large and medium-sized cities in China owing to the char-
acteristics of large passenger capacity, high utilization
factor and the like. The articulated coach is generally
composed of a front carriage, a rear carriage, a chassis
articulation system for connecting the front carriage with
the rear carriage, and the like, wherein the chassis artic-
ulation system comprises a front frame, a rear frame, a
turntable bearing, a hydraulic buffer device and the like,
the front frame is generally fixedly connected with the
front frame of the articulated coach by means of a front
crossbeam, and the rear frame is fixedly connected with
the rear carriage of the articulated coach by means of a
rear crossbeam.
[0003] Wherein, the hydraulic buffer device in the chas-
sis articulation system acts as a key factor for restricting
the performances of the articulated coach. The hydraulic
buffer device of the articulated coach generally consists
of a left hydraulic cylinder, a right hydraulic cylinder, a
hydraulic controller and an electric control system where-
in the amplitude of the output resistance of the hydraulic
cylinder is converted under the control of the hydraulic
controller, and the electric control system sends a signal
to the hydraulic controller according to the angle of turn
of the vehicle, so that different pressure values can be
converted by the hydraulic controller. Although the hy-
draulic buffer control system can form different damping
according to the change of an included angle of the ve-
hicle, the structure of the system is relatively complicated,
and the left hydraulic cylinder and the right hydraulic cyl-
inder are stressed unbalancedly and occupy a large
space; and in addition, an oil leakage phenomenon oc-
casionally happens at a joint of a hydraulic component
and a pipeline, such that the performances of the vehicle
are affected, and the vehicle will be caused not to run in
a severe case.

SUMMARY OF THE INVENTION

[0004] The invention aims to overcome of the defects
of the prior art, and an object thereof is to provide a hy-
draulic buffer system with a rotary damper for a purpose
of improving the buffer effect of the rotary damper.
[0005] In order to achieve the above objectives, the

present invention is emboded by the follow technical so-
lution: the hydraulic buffer system with the rotary damper
comprises the rotary damper, a first oil path and a second
oil path, wherein the rotary damper comprises a stator,
a rotor capable of rotating relative to the stator and a
hydraulic cavity formed between the stator and the rotor;
a first oil way and a second oil way are formed on the
stator, and the hydraulic cavity comprises at least one
first cavity and at least one second cavity which are com-
municated with the first oil way and the second oil way
respectively; when the rotor rotates anticlockwise, hy-
draulic oil in the first cavity is compressed, and the hy-
draulic oil enters into the second cavity from the first cav-
ity after flowing through the first oil way, the first oil path
and the second oil way; and when the rotor rotates clock-
wise, the hydraulic oil in the second cavity is compressed,
and the hydraulic oil enters into the first cavity from the
second cavity after flowing through the second oil way,
the second oil path and the first oil way.
[0006] Preferably, the buffer system also comprises a
first one-way valve, a second one-way valve, a third one-
way valve, a fourth one-way valve and a proportional
overflow valve, wherein the second one-way valve, the
proportional overflow valve and the fourth one-way valve
are sequentially connected in series to form the first oil
path; and the third one-way valve, the proportional over-
flow valve and the first one-way valve are sequentially
connected in series to form the second oil path.
[0007] The buffer system also comprises an overflow
valve and a pressure sensor, wherein the overflow valve
and the proportional overflow valve are connected in par-
allel and are then connected between the second one-
way valve and the fourth one-way valve in series; and
the pressure sensor is connected with the overflow valve
and the proportional overflow valve in series and is con-
figured to detect the pressure at a port of the overflow
valve and the pressure at a port of the proportional over-
flow valve.
[0008] The rotary damper also comprises an upper end
cover and a lower end cover which are configured to
package the stator and the rotor.
[0009] The circumferential surface of the inner wall of
the stator is equipped with at least one partition board
groove, wherein a partition board is fixedly arranged in
the partition board groove, the outer wall of the stator is
equipped with a first oil port and a second oil port which
are symmetrical and are respectively located in both
sides of each partition board, and the first oil port and the
second oil port are communicated with the first oil way
and the second oil way respectively.
[0010] The bottom of the partition board groove is
equipped with a compaction oil groove.
[0011] The end surface of the stator and the end sur-
face of the rotor are equipped with a sealing groove re-
spectively.
[0012] The circumferential surface of the outer wall of
the rotor is equipped with at least one blade groove,
wherein a blade is fixedly arranged in each blade groove,
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and an oil suction valve mounting port is configured in
each of both sides of each blade.
[0013] The at least one first cavity and the at least one
second cavity of the hydraulic cavity are formed by the
partition boards and the blades in a spacing manner.
[0014] The hydraulic buffer system of the rotary damp-
er also comprises a hydraulic integration block, and all
the oil paths and valve equipment are arranged in the
hydraulic integration block.
[0015] The present invention has the beneficial effects
that:

1. The pressure control is simple, and the electric
control unit supplies a linear voltage to the propor-
tional overflow valve according to different vehicle
velocities and angles, so that the damping force of
the damper linearly increases with the increase of
the vehicle velocity and the angle; due to the adop-
tion of multiple sealing and the mounting of the oil
suction valves, basically no oil leakage is ensured;
and when the electric control system has a fault, ba-
sic damping can be used.

2. The manufacturing cost is low, the maintenance
and mounting are convenient, no expensively proc-
essed integration device or a rotary valve needing
high manufacturing and processing precision is re-
quired to be used, and therefore the manufacturing
cost is greatly reduced and the competitiveness on
the market is improved.

3. Stepped voltage regulation can be realized, and
different working pressures of the rotary damper can
be set according to different circumstances, and thus
the safety coefficient is high.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG.1 is a principle diagram of the hydraulic buffer
system with the rotary damper of the present inven-
tion.

FIG.2 is a stereoscopic schematic diagram of the
rotary damper of the present invention.

FIG.3 is a stereoscopic schematic diagram after the
upper end cover is removed from the rotary damper
of the present invention.

FIG.4 is a stereoscopic structure schematic diagram
of the stator of the present invention.

FIG.5 is a plane structure schematic diagram of the
stator of the present invention.

FIG.6 is a stereoscopic structure schematic diagram

of the rotor of the present invention.

FIG.7 is a plane structure schematic diagram of the
rotor of the present invention.

FIG.8 is a stereoscopic structure schematic diagram
of the integration block in the specific embodiment
of the present invention.

[0017] In the drawings, the rotary damper 1, the stator
11, the flange surface 111, the first oil way 112, the sec-
ond oil way 113, the partition board groove 114, the par-
tition board 115, the first oil port 116, the second oil port
117, the sealing groove 118, the compaction oil groove
119, the rotor 12, the blade groove 121, the blade 122,
the end surface sealing groove 123, the axial surface
sealing groove 124, the oil suction valve mounting port
125, the hydraulic cavity 13, the first cavity 131, the sec-
ond cavity 132, the upper end cover 14, the lower end
cover 15, the first one-way valve 2, the second one-way
valve 3, the third one-way valve 4, the fourth one-way
valve 5, the overflow valve 6, the proportional overflow
valve 7, the pressure sensor 8, the sealing ring 9 and the
hydraulic integration block 10 are marked.

DETAILED DESCRIPTIONS OF THE PREFERRED 
EMBODIMENTS

[0018] The technical solution of the embodiment of the
present invention will be described clearly and complete-
ly below in conjunction with the attached drawings of the
present invention.
[0019] As shown FIG.1, the hydraulic buffer system
with the rotary damper disclosed by the present invention
comprises the rotary damper 1, a first one-way valve 2,
a second one-way valve 3, a third one-way valve 4, a
fourth one-way valve 5, an overflow valve 6, a propor-
tional overflow valve 7 and a pressure sensor 8, wherein
the rotary damper 1 comprises a stator 11, a rotor 12
capable of rotating relative to the stator and a hydraulic
cavity 13 formed between the stator 11 and the rotor 12;
the rotor 12 is positioned on the inner side of the stator
1l and is concentric with the stator 11; and a first oil way
12 and a second oil way 113 are configured on a flange
surface 111 of the upper end of the stator 11 in the cir-
cumferential direction. The hydraulic cavity 13 comprises
at least one first cavity 131 and at least one second cavity
132 which are communicated with the first oil way 112
and the second oil way 113 respectively.
[0020] Wherein, the second one-way valve 3, the pro-
portional overflow valve 7 and the fourth one-way valve
5 are sequentially connected in series to form the first oil
path, and the third one-way valve 4, the proportional over-
flow valve 7 and the first one-way valve 2 are sequentially
connected in series to form the second oil path.
[0021] As a safety valve of the system, the overflow
valve 6 is configured to set the safety pressure of the
system, and the pressure value of the overflow valve 6
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can be set manually; and when an electric control system
has a fault to cause power failure of the system, the over-
flow valve 6 provides basic damping for the rotary damper
1 so as to support the vehicle to run to a repair factory,
and the basic damping force can be regulated manually
in case of needing to be regulated in a driving process,
and thus a safety protection effect is achieved.
[0022] The overflow valve 6 and the proportional over-
flow valve 7 are connected in parallel and are then con-
nected in series between the second one-way valve 3
and the fourth one-way valve 5; the pressure sensor 8 is
connected with the overflow valve 6 and the proportional
overflow valve 7 in series and is configured to detect the
pressure at a port P of the overflow valve 6 and the pres-
sure at a port P of the proportional overflow valve 7 and
transmit detected data to an electric control unit, a com-
puter is configured to compare the detected pressure val-
ue with a pressure value set by the system, and if the
detected pressure is slightly low, the electric control unit
sends a signal to the proportional overflow valve 7, and
the proportional overflow valve 7 increases the pressure
value after receiving the signal, so that the pressure at
the port P of the proportional overflow valve 7 reaches a
set pressure value; and in the same way, when the de-
tected pressure value is slightly high, the proportional
overflow valve 7 correspondingly relieves the pressure
to reduce the pressure value, and the proportional over-
flow valve 7 here can play roles of pressure regulation
and safety protection at the same time.
[0023] The proportional overflow valve 7 can be re-
placed with a fixed hydraulic damper, and an electromag-
netic valve is then additionally arranged to realize
stepped pressure regulation.
[0024] As shown in FIG.1-7, the rotary damper com-
prises a stator 11, a rotor 12 as well as an upper end
cover 14 and a lower end cover 15 which are configured
to package the stator 11 and the rotor 12, wherein the
rotor 12 which is concentric with the stator 11 is config-
ured on the inner side of the stator 11, and a hydraulic
cavity 13 is formed between the stator 11 and the rotor 12.
[0025] The inner wall of the stator 11 is uniformly
equipped with at least one partition board groove 114 in
the circumferential direction (three partition board
grooves 114 are configured in this embodiment), wherein
partition boards 115 are fixedly arranged in the partition
board grooves 114 to equally divide the hydraulic cavity
13 into a plurality of chambers; and the outer wall of the
stator 11 is equipped with a first oil port 116 and a second
oil port 117 which are symmetric and located on each of
both sides of each partition board 115, wherein the first
oil port 116 and the second oil port 117 are communicated
with the first oil way 112 and the second oil way 113
respectively.
[0026] The end surface of a flange surface 111 of the
stator 11 is also equipped with a plurality of sealing
grooves 118 which are distributed alternatively with the
first oil ways 112 and the second oil ways 113 respec-
tively and configured to seal the first oil ways 112 and

the second oil ways 113 to avoid an oil leakage phenom-
enon.
[0027] The bottom of each partition board 115 is
equipped with a compaction oil groove 119; when the
rotor 12 rotates, hydraulic oil in the compressed chamber
generates pressure, the compaction oil groove 119 ap-
plies a pressure to the partition board 115 to offset a
centrifugal force generated when the partition board 115
rotates, and meanwhile, the partition board 115 is
pressed towards the rotor 12, so that pre-pressing is gen-
erated between sealing rings 9 and the rotor 12 to en-
hance a sealing effect so as to ensure that the rotor 12
can compress the hydraulic oil when rotating relative to
the rotor 12 to further generate pressure.
[0028] The circumferential surface of the outer wall of
the rotor 12 is uniformly equipped with at least one blade
groove 121 (three blade grooves 114 are configured in
the embodiment), wherein a blade 122 is fixedly arranged
in each blade groove 121, and the blades 122 and the
partition boards 115 are arranged alternately.
[0029] The upper end surface of the rotor 12 is provided
with an end surface sealing groove 123 in the circumfer-
ential surface, wherein an axial surface sealing groove
124 is additionally arranged on the inner wall of the rotor
12 in the circumferential direction, and PTFE (poly-
tetrafluoroethylene) which is resistant to friction and high
pressure is filled in the end surface sealing groove 123
to carry out plane sealing on the rotor 12; and poly-
urethane is filled in the axial sealing groove 124 to carry
out axial surface rotary sealing on the rotor 12, so that
the defects that the PTFE material is relatively hard, has
a poor sealing effect and generates a little hydraulic oil
leakage are remedied, the rotor is subjected to full sealing
from two directions, namely the plane surface and the
axial surface so as to ensure that no hydraulic oil leakage
phenomenon exists in the rotary damper 1.
[0030] Oil suction valve mounting ports 125 which are
symmetric are formed in both sides of each blade 122
and configured to suck hydraulic oil leaked from the upper
plane of the stator 11 back to the chambers, so that an
"oil stuffiness" phenomenon to finally cause leakage,
since leaked oil generated in the plane sealing process
is accumulated more and more between plane sealing
and axial surface sealing, is avoided.
[0031] Sealing rings 9 are arranged on the outer sur-
faces of the blades 122 and the partition boards 115,
between both ends of each partition board 115 and the
stator 11 as well as both ends of each partition board 115
and the rotor 12, and both ends of each blade 122 and
the stator 11 as well as both ends of each blade 122 and
the rotor 12 so as to ensure that the rotor 12 can compress
the hydraulic oil when rotating relative to the stator 11 to
further generate pressure.
[0032] As shown in FIG.8, the hydraulic buffer system
of the rotary damper also comprises a hydraulic integra-
tion block 10, all oil paths and valve equipment are ar-
ranged in the hydraulic integration block 10, and all the
oil paths are arranged on the hydraulic integration block
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10 by means of on-off of oil holes as well as geometric
position arrangement and mounting of all the valves.
[0033] The control principle of the present invention is
as follows:

When the rotor 12 rotates clockwise relative to the
stator 11, hydraulic oil in the second cavity 132 is
compressed to form a pressure-bearing cavity to
generate pressure; in the meantime, the volume of
a cavity body of the first cavity 13 becomes large,
the cavity body internally generates a negative pres-
sure and needs to be supplemented with hydraulic
oil; at this moment, the second oil way 113 belongs
to an oil discharge way, the compressed hydraulic
oil enters the second oil port 117 through the second
oil way 113, the second one-way valve 3 is opened,
and the hydraulic oil reaches the port P of the over-
flow valve 6 and the port P of the proportional over-
flow valve 7; and when the pressure of hydraulic oil
in the second oil way 113 reaches a pressure value
set by the proportional overflow valve 7, the propor-
tional overflow valve 7 is opened, the hydraulic oil
reaches one end of the fourth one-way valve 5, and
then the fourth one-way valve 5 is opened, the hy-
draulic oil enters the first oil way 12 from the first oil
port, and the compressed hydraulic oil is supple-
mented to the cavity body of the first cavity 131.

[0034] In the same way, when the rotor 12 rotates an-
ticlockwise relative to the stator 11, the hydraulic oil in
the first cavity 131 is compressed to generate pressure;
meanwhile, the volume of a cavity body in the second
cavity 132 becomes large, the cavity body internally gen-
erates a negative pressure and needs to be supplement-
ed with hydraulic oil; at this moment, the first oil way 112
belongs to an oil discharge way, so that the compressed
hydraulic oil enters the first oil port 116 from the first oil
way 112, the third one-way valve 4 is opened, and the
hydraulic oil reaches the port P of the overflow valve 6
and the port P of the proportional overflow valve 7; and
when the pressure of the hydraulic oil in the first oil way
112 reaches a pressure value set by the proportional
overflow valve 7, the proportional overflow valve 7 is
opened, the hydraulic oil reaches one end of the first one-
way valve 2, and then the first one-way valve 2 is opened,
the hydraulic oil enters the second oil way 117 from the
second oil port 113, and then the compressed hydraulic
oil is supplemented to the cavity body of the second cavity
132.
[0035] In a working process of the rotary damper, the
pressure sensor 8 is configured to monitor of the pressure
at the port P of the overflow valve 6 and the pressure at
the port P of the proportional overflow valve 7 and trans-
mit data to the electric control unit; the electric control
unit is configured to correspondingly set a pressure value
for the proportional overflow valve 7 according to a ve-
hicle velocity signal sent from the vehicle and an angle
signal sent from the angle sensor; the computer is con-

figured to compare the measured pressure value at the
port P of the proportional overflow valve 7 with a pressure
value set by the system, and if the pressure value is slight-
ly low, the electric control unit transmits a signal to the
proportional overflow valve 7 and the proportional over-
flow valve 7 increases the pressure value after receiving
the signal, so that the pressure at the port P reaches the
set pressure value; and on the contrary, when the pres-
sure value is slightly high, the proportional overflow valve
7 relieves the pressure after receiving the signal sent by
the electric control unit, the pressure value is reduced,
so that the pressure at the port P reaches the set pressure
value.
[0036] When the electric control system has a fault to
cause power failure of the system, the proportional over-
flow valve 7 is at a completely closed state, the working
pressure of the rotary damper 1 is a safety pressure set
by the overflow valve 6 to support the vehicle to run to a
repair factory, and the pressure value of the overflow
valve 6 can be manually adjusted when the basic damp-
ing force needs to be regulated in the driving process.
[0037] From the above, the hydraulic buffer system
with the rotary damper is ingenious in design, high in
integration level, concise and compact in structure, low
in production cost and convenient to maintain and has a
good buffer effect; and by means of design of the oil suc-
tion valves as well as plane sealing and axial surface
sealing, the sealing effect is enhanced, and no "oil stuff-
iness" phenomenon is ensured.
[0038] The technical contents and the technical fea-
tures of the present invention are disclosed as above,
however, it is possible for those skilled in the art to make
multiple substitutions and modifications, without depart-
ing from the spirit of the present invention, on the basis
of teaching and disclosure of the present invention.
Therefore, the protection scope of the present invention
should be not limited to the contents disclosed by the
embodiments and should include various substitutions
and modifications without departing from the present in-
vention and should be covered by claims of the patent
application.

Claims

1. A hydraulic buffer system with a rotary damper,
wherein comprises the rotary damper, a first oil path
and a second oil path, and the rotary damper com-
prises a stator, a rotor capable of rotating relative to
the stator, and a hydraulic cavity formed between
the stator and the rotor; a first oil way and a second
oil way are formed on the stator, and the hydraulic
cavity comprises at least one first cavity and at least
one second cavity which are respectively communi-
cated with the first oil way and the second oil way;
when the rotor rotates anticlockwise, hydraulic oil in
the first cavity is compressed and then enters into
the second cavity from the first cavity after flowing
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through the first oil way, the first oil path and the
second oil way; and when the rotor rotates clockwise,
the hydraulic oil in the second cavity is compressed
and then enters into the first cavity from the second
cavity after flowing through the second oil way, the
second oil path and the first oil way.

2. The hydraulic buffer system with the rotary damper
according to Claim 1, wherein the buffer system also
comprises a first one-way valve, a second one-way
valve, a third one-way valve, a fourth one-way valve
and a proportional overflow valve, wherein the sec-
ond one-way valve, the proportional overflow valve
and the fourth one-way valve are sequentially con-
nected in series to form the first oil path; and the third
one-way valve, the proportional overflow valve and
the first one-way valve are sequentially connected
in series to form the second oil path.

3. The hydraulic buffer system with the rotary damper
according to Claim 2, wherein the buffer system also
comprises an overflow valve and a pressure sensor;
the overflow valve and the proportional overflow
valve are connected in parallel and are then con-
nected in series between the second one-way valve
and the fourth one-way valve; and the pressure sen-
sor is connected with the overflow valve and the pro-
portional overflow valve in series and is configured
to detect the pressure at a port of the overflow valve
and the pressure at a port of the proportional overflow
valve.

4. The hydraulic buffer system with the rotary damper
according to Claim 1, wherein the rotary damper also
comprises an upper end cover and a lower end cover
which are configured to package the stator and the
rotor.

5. The hydraulic buffer system with the rotary damper
according to Claim 1, wherein the circumferential
surface of the inner wall of the stator is equipped with
at least one partition board groove, a partition board
is fixedly arranged in each partition board groove,
the outer wall of the stator is equipped with a first oil
port and a second oil port which are symmetrical and
are respectively located in both sides of each parti-
tion board, and the first oil port and the second oil
port are communicated with the first oil way and the
second oil way respectively.

6. The hydraulic buffer system with the rotary damper
according to Claim 5, wherein the bottom of each
the partition board groove is equipped with a com-
paction oil groove.

7. The hydraulic buffer system with the rotary damper
according to Claim 1, wherein the end surface of the
stator and the end surface of the rotor are equipped

with a sealing groove respectively.

8. The hydraulic buffer system with the rotary damper
according to Claim 5, wherein the circumferential
surface of the outer wall of the rotor is equipped with
at least one blade groove, a blade is fixedly arranged
in each the blade groove, and an oil suction valve
mounting port is formed in each of both sides of each
blade.

9. The hydraulic buffer system with the rotary damper
according to Claim 1, wherein the at least one first
cavity and the at least one second cavity of the hy-
draulic cavity are formed by the partition boards and
the blades in a spacing manner.

10. The hydraulic buffer system with the rotary damper
according to Claim 1, wherein the hydraulic buffer
system with the rotary damper also comprises a hy-
draulic integration block, and all the oil paths and
valve equipment are configured in the hydraulic in-
tegration block.
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